Introduction
============

Alzheimer\'s disease, commonly known as 'senile dementia', is a degenerative disease of the central nervous system with insidious onset and long course, of which the main clinical symptoms are language disorder, cognitive impairment, memory impairment and abnormal behavior; thus, severely influencing the patients\' quality of life ([@b1-etm-0-0-5613]).

The pathogenesis of Alzheimer\'s disease remains unknown, but β-amyloid (Aβ) in peripheral blood plays an important role in the onset of the disease ([@b2-etm-0-0-5613]). The drug donepezil has a long-term therapeutic effect on Alzheimer\'s disease and can ameliorate the cognitive ability of the patients, which has been recognized by the medical community.

Therefore, the present study observed and analyzed the effects of donepezil in the treatment of Alzheimer\'s disease and detected the Aβ level in serum in order to provide a reference to clinical treatment.

Materials and methods
=====================

### General information

Seventy-six patients with cognitive impairment, who visited the Department of Neurology of Binzhou City Center Hospital from June 2015 to September 2016, and had memory decline for more than three consecutive months and underwent mini-mental state examination (MMSE) screening, were selected. Patients received examinations and conformed to the diagnostic criteria for Alzheimer\'s disease defined in the Diagnostic and Statistical Manual of Mental Disorders (edition IV) published by the American Psychiatric Association ([@b3-etm-0-0-5613]). Patients with disturbance of consciousness, depression, cardiovascular diseases, dysfunction of liver and kidney, and drug allergy were excluded.

The study was approved by the Ethics Committee of Binzhou City Center Hospital and signed informed consent was obtained from the patients.

The patients were divided into the experimental (n=38) and control (n=38) groups by random number table. In the experimental group, there were 20 men and 18 women, aged 62--87 years, with an average age of 71.34±6.77 years. The duration of disease was 2--8 years, with an average duration of 5.72±2.34 years. In the control group, there were 21 men and 17 women aged 60--88 years, with an average age of 72.864±6.69 years. The duration of disease was 2--8 years, with an average duration of 5.97±2.22 years. There were no notable differences in sex, age, duration of disease and other general information between the two groups of patients, which was not statistically significant but comparable (P\>0.05).

### Methods

Patients in the two groups received conventional treatment. The control group was further treated by Nimotop (Bayer HealthCare LLC., NMPN 20003010; specification: 30 mg × 20 tablets/box), with 1 tablet being administered orally twice a day for 6 consecutive months. The experimental group was administered donepezil on the basis of conventional treatment. Thus, 1 tablet of donepezil \[Eisai China Pharmaceutical Co., Ltd. (Shanghai, China) NMPN H20050978; specification: 5 mg × 7 tablets\] was administered once daily orally for 6 consecutive months, and the dosage was increased 4 weeks later.

### Observation indexes

Patients in the two groups were treated for 6 consecutive months, and the scores of MMSE, activities of daily living scale (ADL) and Montreal cognitive assessment (MoCA) as well as adverse reaction rates of the two groups were assessed. Venous blood (5 ml) in the two groups was collected before and after treatment, and indirect enzyme-linked immunosorbent assay (ELISA) was used to measure the changes of serum Aβ levels before and after treatment. Mouse anti-human Aβ monoclonal antibodies and kits were purchased from Sigma (St. Louis, MO, USA) ([@b4-etm-0-0-5613]).

### Statistical analysis

Statistical Product and Service Solutions (SPSS) 22.0 (IBM Co., Armonk, NY, USA) was used for statistical analysis. Measurement data were presented as mean ± SD. The t-test was performed for comparisons between groups, and enumeration data were presented as a percentage, and the Chi-square test was applied to comparisons between groups. The paired t-test was used for comparisons before and after treatment within the group. P\<0.05 was considered to indicate a statistically significant difference.

Results
=======

### Comparisons of MMSE, ADL and MoCA scores before and after treatment in the two groups

The MMSE and MoCA scores after treatment in both groups were significantly increased compared with those before treatment, and the differences were statistically significant (P\<0.05). The ADL score was decreased significantly (P\<0.05). Compared with the control group, the MMSE and MoCA scores in the experimental group were higher (P\<0.05) while the ADL score was decreased (P\<0.05) ([Table I](#tI-etm-0-0-5613){ref-type="table"}).

### Comparisons of serum Aβ levels before and after treatment in the two groups

In the experimental group, the serum Aβ levels before and after treatment were 12.91±3.08 pg/ml and 4.18±1.13 pg/ml, respectively. In the control group, the serum Aβ levels before and after treatment were 12.88±3.12 pg/ml and 7.07±1.81 pg/ml, respectively. The difference in the serum Aβ levels before treatment between the two groups was not notable, and thus not statistically significant (P\>0.05). After medical treatment, the Aβ levels in serum were obviously decreased in the two groups, and the difference was statistically significant (P\<0.05). The serum Aβ level in the experimental group after treatment was lower than that in the control group (P\<0.05) ([Table II](#tII-etm-0-0-5613){ref-type="table"}).

### Comparisons of adverse reaction rates in the two groups

The adverse reaction rate in the experimental group (13.17%) was obviously lower than that in the control group (26.31%), and the difference between the two groups was statistically significant (P\<0.05) ([Table III](#tIII-etm-0-0-5613){ref-type="table"}).

Discussion
==========

With the accelerated aging process in China, the prevalence of Alzheimer\'s disease shows an annual rising trend. As a type of dementia, Alzheimer\'s disease is a degenerative disease of the nervous system, accompanied by special physiological and pathological changes, with senile plaque and neurofibrillary tangle as its main pathological characteristics ([@b5-etm-0-0-5613]). The loss of cholinergic neurons, as well as decreased cholinergic activity in cortex, hippocampus, striatum and cerebrospinal fluid in the patients with Alzheimer\'s disease can lead to impairment in cognitive functions and memory of the patients, and finally loss of self-care ability, leading to serious economic burden to their family and society ([@b6-etm-0-0-5613],[@b7-etm-0-0-5613]). The mechanism of Alzheimer\'s disease has not been fully understood in clinical practice thus far. Pathological characteristics mainly include senile plaque outside the nerve cells formed by Aβ, neurofibrillary tangle inside the nerve cells formed by hyperphosphorylated τ protein, loss of neurological function and even a decreased number of nerves ([@b8-etm-0-0-5613]--[@b10-etm-0-0-5613]).

Serum Aβ is important in the onset of Alzheimer\'s disease, and aggregation of serum Aβ and neurofibrillary tangle are major pathological changes of the disease. Aggregation of serum Aβ can increase oxygen-free radicals and elevate the level of pro-inflammatory cytokines, resulting in apoptosis and degenerative changes in the nervous system ([@b11-etm-0-0-5613]--[@b13-etm-0-0-5613]). The drug donepezil has a long-term therapeutic effect on Alzheimer\'s disease, which has been recognized by the medical community. As a member of the second generation of cholinesterase inhibitors, donepezil can reversibly inhibit the hydrolysis of acetylcholine caused by acetylcholinesterase and increase the content of acetylcholine in cerebral cortex, in order to ameliorate the cognitive ability of the patients. Furthermore, donepezil has fewer adverse reactions, milder symptoms and higher safety ([@b14-etm-0-0-5613]--[@b17-etm-0-0-5613]). In the present study, the MMSE and MoCA scores after treatment in the two groups were significantly increased (P\<0.05), and the ADL score was decreased significantly (P\<0.05). Compared with the control group, the MMSE and MoCA scores in the experimental group were higher (P\<0.05) while the ADL score was decreased (P\<0.05), and the adverse reaction rate during the treatment was lower (P\<0.05). The Aβ levels in serum after medical treatment were obviously decreased in the two groups (P\<0.05). The serum Aβ levels in the experimental group after treatment was lower than that in the control group (P\<0.05). The results of the present study indicate that donepezil can improve the nerve conduction function and enhance information transmission in the brain by inhibiting the hydrolysis of acetylcholine and aggregation of Aβ, thus ameliorating patients\' cognitive ability, memory and activities of daily living ([@b18-etm-0-0-5613]--[@b20-etm-0-0-5613]).

In conclusion, drug therapy combined with donepezil has a certain degree of influence on the MMSE, ADL and MoCA scores of patients with Alzheimer\'s disease. Donepezil can decrease the Aβ level in peripheral blood and improve the cognitive functions of patients, thus having important clinical significance.

###### 

Comparisons of MMSE, ADL and MoCA scores before and after treatment in the two groups.

  Group                       Index        Before treatment   After treatment   t-value   P-value
  --------------------------- ------------ ------------------ ----------------- --------- ---------
  Experimental group (n=38)   MMSE score   16.28±2.08         24.23±1.86        17.530    \<0.001
  Control group (n=38)        MMSE score   16.33±2.14         20.82±2.05        10.897    \<0.001
  t-value                                  0.103              6.571                       
  P-value                                  0.918              \<0.001                     
  Experimental group (n=38)   ADL score    43.37±3.42         25.62±4.59        22.648    \<0.001
  Control group (n=38)        ADL score    42.81±3.92         31.13±4.07        14.099    \<0.001
  t-value                                  0.549              6.583                       
  P-value                                  0.584              \<0.001                     
  Experimental group (n=38)   MoCA score   15.27±1.86         24.31±1.56        21.528    \<0.001
  Control group (n=38)        MoCA score   15.11±1.67         20.14±1.43        12.059    \<0.001
  t-value                                  0.394              9.864                       
  P-value                                  0.694              \<0.001                     

###### 

Comparisons of serum Aβ levels before and after treatment in the two groups.

  Group                       Before treatment   After treatment   t-value   P-value
  --------------------------- ------------------ ----------------- --------- ---------
  Experimental group (n=38)   12.91±3.08         4.18±1.13         16.403    \<0.001
  Control group (n=38)        12.88±3.12         7.07±1.81         10.077    \<0.001
  t-value                     0.042              8.349                       
  P-value                     0.967              \<0.001                     

###### 

Comparisons of adverse reaction rates in the two groups.

  Group                       Nausea      Vomiting    Diarrhea    Dizziness    Inappetence   Incidence
  --------------------------- ----------- ----------- ----------- ------------ ------------- -------------
  Experimental group (n=38)   1 (2.63%)   1 (2.63%)   1 (2.63%)   2 (5.26%)    0 (0%)        5 (13.17%)
  Control group (n=38)        2 (5.26%)   2 (5.26%)   1 (2.63%)   4 (10.52%)   1 (2.63%)     10 (26.31%)
  χ^2^ value                                                                                 6.294
  P-value                                                                                    0.012
